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We extend earlier analyses of a 9-year sea ice data set that described the local seasonal and trend variations in each of the hemispheric sea ice covers to the recently merged 18.2-year sea ice record from four satellite instruments. The seasonal cycle characteristics remain essentially the same as for the shorter time series, but the local trends are markedly different, in some cases reversing sign. The sign reversal reflects the lack of a consistent long-term trend and could be the result of localized long-term oscillations in the hemispheric sea ice covers. By combining the separate hemispheric sea ice. records into a global one, we have shown that there are statistically significant net decreases in the sea ice coverage on a global scale. The change in the global sea ice extent, is -0.01 + 0.003 x 10 6 km 2 per decade. The decrease in the areal coverage of the sea ice is only slightly smaller, so that the difference in the two, the open water within the packs, has no statistically significant change.
Introduction
We analyze the 18.2-year polar sea ice record produced from the data of the Scanning Multichannel Microwave Radiometer (SMMR) on board the NASA Nimbus 7 satellite [Gloersen et al., 1992] and the Special Sensor Microwaveflmagers (SSMIs) on board three of the Defense Meteorological Satellite Program (DMSP) satellites, FS, 11, & 13. We extend, with revised methodology, the analysis done earlier on the 8.8-year sea ice data set produced from observations with the SMMR alone [Gloersen and Campbell, 1991; Gloersen et al., 1996; and Gloersen and Mernicky, 1998 ].
The procedure for preparing the combined satellite data set from the four passive-microwave sensors is discussed in detail elsewhere [Cavalieri et al., 1997 and 
Methodology
We use both multiple ordinary least squares regression (MOLSR) and Band-Limited Regression (BLR) [Gloersen and Campbell, 1991] to analyze the SMMR/SSMI data set. The MOLSR invokes 12 linear components to produce a model fit of the gridded data at each grid point. These are described by the equation:
k=l where x is the annual cycle.
The BLR technique has been described in detail elsewhere [Lmdberg, 1986; Lindberg and Park, 1987; Kuo et al., 1990] . Briefly, the technique involves the application ofa narrow-bandpass filter comprised of multiple prolate spheroid windows while determining the trend of the data series and its standard deviation. The F8 SSMI record contains a 42-day data gap deemed too large for the BLR technique to handle successfully. Therefore, the data gap was filled with values generated by a MOLSR model as described above, and the MOLSR coefficients were derived from part of the F8 SSMI data set consisting of 60 days before and 60 days after the gap.
The global sea ice record
The global records of sea ice area and extent are obtained by adding the separate Arctic [Parkinson et al., this issue] and Antarctic [Zwally et al., in preparation] records of single-day observations, and are shown in Figure 1 . As previously noted for the shorter SMMR record [Gloersen and Campbell, 1988; Gloersen et al., 1992] , the annual cycles in these records are double-peaked because of the [Badgley,1966; Maykut, 1978] . significant role in atmospheric circulation [Budd, 1975; Simmons and Budd, 1990] .
This can play a
The difference of the two curves in Figures 
Areal distribution of the major hemispheric sea ice signals
The MOLSR was used at each grid point of the time series of hemispheric sea ice data maps to produce 12 maps, corresponding to the intercept, the slope, and the cosine/sine coefficients for five harmonics of the annual cycle. In the Antarctic, the reversal of trend from the SMMR data [Gloersen and Mernicky, 1998 ] to the 18.2-year data set is more widespread, being the rule rather than the exception. As in the Arctic, the range ofdecadal trends in the Antarctic has been reduced, in this case from -40°,4 to +32°,4 for the SMMR data to -15% to +11% for the 18.2-year data (Plate 2b. 1998 ] is refuted), and the region has moved to the west. As anticipated [Parkinson, 1994] Shelf, there was an increase in the positive decadal trend of about 10%. These relatively large local trends average out to a small, but statistically significant, overall increase in the ice concentrations, as indicatedby the ice area [Cavalieri et al., 1997; Zwally et al., in preparation] .
these signal changes are indicative of the presence of long-period oscillations. One, at first look, apparently large difference in the shorter [Gloersen andMernicky, 1998, Plate ld] and the present, longer (Plate 3b) time series can be seen offthe Filchner Ice Shelf. However, since the phase scale wraps around from +re to -_, the phase difference is actually quite small.
As in the
Qualitatively, the phase patterns follow the sequential growth and decay of the ice pack as depicted in the 9-year averages by month presented elsewhere [Gloersen et al., 1992] . However, there are some differences in detail in the two sets of patterns which are not yet understood.
The Arctic displaysmuchsmallervariationin the local phases comparedto the Antarctic,again 
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